T he study of phrenic nerve conduction and needle electromyography (EMG) of the diaphragm can be useful in evaluation of patients with respiratory failure 1, 2 . Although other methods have been included in the diaphragm evaluation in recent years (e.g. ultrasound), these electrophysiological methods are able to directly demonstrate the presence of myopathy and neuropathy related to the diaphragm muscle that can contribute to the respiratory failure.
In May 2019, the term 'phrenic' and 'nerve conduction study' was identified in more than 600 articles in the PubMed database. At same time, the term ' diaphragm' and 'needle electromyography' was found in a little over 80 articles in the PubMed database. These findings may suggest that neurologists are more familiar with phrenic nerve conduction studies than needle EMG of the diaphragm. In fact, neurologists should be familiar with both diagnostic tools, as well as being able to recognize the situations in which they may be useful.
The standard qualitative and quantitative methods of EMG analysis of the diaphragm muscle are established 3 . Qualitative EMG is routinely performed and may be sufficient to assess some of the diaphragmatic diseases 2 . Quantitative EMG (QEMG) may help, when the results of qualitative EMG are equivocal or minimal, in the clarification of a possible diaphragmatic disease. Quantitative EMG is a time-consuming technique (mainly the 'manual' analysis), which requires practice and patience but it can be of invaluable diagnostic assistance in selected patients 4 . Quantitative EMG analysis is performed by measuring multiple motor unit action potentials (multi-MUAP), using different methods and software that are able to identify the MUAP parameters 4 . Quantitative EMG parameters can be analyzed by computer-based algorithms ('template-operated' or 'automated') or by 'manual' (visual) measurements 4 .
However, although this field is not novel in the literature, more studies are still needed to establish the feasibility and clinical value of diaphragmatic QEMG for different diseases. Indeed, in the computer-based QEMG of the diaphragm muscle, at least one study was not able to demonstrate its value, possibly due to technical limitations 1, 5 .
In this issue of Arquivos de Neuropsiquiatria, Caetano et al. 5 examined the use of QEMG to investigate diaphragmatic myopathy as a possible intercurrence in difficult-to-treat (severe refractory) asthmatic patients. Their article revealed that QEMG analysis of diaphragm muscle was feasible in difficult-to-treat asthmatic patients. In addition, QEMG analysis was helpful in identifying concomitant myopathic changes in diaphragm muscle of asthmatic patients. This finding may help us understand whether the persistence of respiratory dysfunction in these patients is caused by concomitant diaphragmatic myopathy. In addition, the authors believed that a diaphragmatic myopathy related to corticosteroids may explain their findings in difficult-to-treat asthmatic patients, but further studies should be done to confirm this hypothesis, mainly performing QEMG in other muscles (besides the diaphragm) and muscle biopsy. This study upgrades the list of situations for which an EMG of diaphragm muscle is recommended, including a disease associated with obstructive respiratory failure (asthma).
In addition, the Caetano et al. 5 study innovated by using a software with a longer recording time (30 seconds) in the program of multi-MUAP analysis (computer-based QEMG), which enabled analysis during continuous normal breathing. The computer-based QEMG is usually aimed at studying limb muscles; unfortunately special muscles, such as the diaphragm, could not be put into the same criteria of MUAP acceptance by the standard software programs. The waxing and waning that occur physiologically during breathing and the small MUAPs of the diaphragm muscle are parameters that interfere in the multi-MUAP analysis if the same computer-based QEMG algorithms as the limb muscles are adopted. This upgrade in the QEMG method suggested by Caetano et al. 5 may help solve one of the technical limitations found in previous studies 1, 5 . The article by Caetano et al. 5 points out that tailored criteria for automated MUAP acceptance should be used to improve the accuracy of the computer-based QEMG in diaphragm muscle.
